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Missed Diagnosis of Aspergillus Niger Peritonitis in a Peritoneal 
Dialysis Patient with Standard Culture: 
Might Enriched Blood Culture Materials have an Advantage? 
Bir Periton Diyalizi Hastasında Standart Kültür Materyalleriyle Tanı 
Konulamayan Aspergillus Niger Peritoniti: 
Zenginleştirilmiş Kan Kültürü Vasatları Avantaj Sağlayabilir mi?
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abStRaCt
Peritonitis	is	a	major	complication	of	peritoneal	dialysis	(PD).	Although	bacteria	are	the	most	responsible	
pathogens,	fungi	can	also	be	the	cause	of	this	condition.	Candida	species	(spp.)	are	common	agents	in	
fungal peritonitis with a rate of 70% while Aspergillus spp. is rare. Aspergillus spp. can lead to severe 
life	threatening	peritonitis	in	PD	patients.	Early	diagnosis	is	essential	for	a	good	outcome	but	it	may	be	
difficult	to	detect	the	pathogen.	Our	observation	in	this	case	supports	the	hypothesis	that	the	enriched	
culture	materials	designed	for	detecting	blood	pathogens	can	provide	an	advantage	for	determining	the	
cause	of	peritonitis	in	peritoneal	fluid.	Clinicians	should	remember	this	clue	when	managing	peritonitis,	
especially	in	patients	who	are	refractory	to	empiric	antibiotic	therapy.	
Key wORdS:	Aspergillus	niger,	Peritoneal	dialysis,	Peritonitis,	Enriched	blood	culture	materials	
Öz
Peritonit	 periton	 diyalizinin	 en	 önemli	 komplikasyonlarından	 biridir.	 Sorumlu	 ajan	 çoğu	 zaman	
bakteriyel	olsa	da	mantarlar	da	bu	duruma	neden	olabilir.	Mantar	enfeksiyonlarının	%70’inde	Candida	
türleri	sorumluyken	Aspergillus	türleri	nadiren	etkendir.	Bu	mantar	ağır	seyreden	hayatı	tehdit	edebilen	
peritonit	 tablolarına	yol	 açabilir.	Erken	 tanı	 iyi	klinik	 sonuç	 için	 çok	önemlidir	 fakat	bazen	etkenin	
tespiti	zor	olabilir.	Sunduğumuz	bu	olgudaki	gözlemimiz	zenginleştirilmiş	kan	kültür	materyallerinin	
periton	 sıvısındaki	 etkenin	 tespitinde	 avantaj	 sağlayabileceği	 tezini	 desteklemiştir.	 Klinisyenler	 bu	
ipucunu	özellikle	ampirik	antibiyotik	tedavisine	dirençli	peritonitleri	yönetirken	hatırlamalıdır.
anahtaR SÖzCüKleR:	 Aspergillus	 niger,	 Periton	 diyalizi,	 Peritonit,	 Zenginleştirilmiş	 kan	
kültürü	materyalleri	
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ıntROduCtıOn
Peritonitis is a major complication of 
peritoneal	 dialysis	 (PD).	Although	 bacteria	
are	 the	 most	 commonly	 responsible	
pathogens,	 fungi	 can	 also	 be	 a	 cause	 of	
this condition. Candida species (spp.) are 
the usual agents in fungal peritonitis with a 
rate of 70% while Aspergillus spp. is rare. 
Aspergillus spp. can lead to severe life 
threatening peritonitis in PD patients (1-
3). Early diagnosis is essential for a good 
outcome	 but	 it	 may	 be	 difficult	 and	 may	
sometimes take a long time (3,4). Herein 
we presented an Aspergillus niger (A. niger) 
peritonitis	 diagnosed	 with	 enriched	 blood	
culture materials in a PD patient while 
standard	 blood	 culture	 and	 Sabouraud-
dextrose agar (SDA) were negative. 
CaSe reporT
A 55-year-old man, who had end stage 
renal disease due to chronic glomerulone-
phritis	 and	 has	 been	 on	 continuous	 ambu-
latory peritoneal dialysis, was admitted 
with	abdominal	pain	and	cloudy	peritoneal	
effluent.	Peritonitis	was	established	with	the	
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symptoms, clinical findings and detection of 2540 leukocytes/
mm3	in	the	peritoneal	effluent.	Giemsa	stain	revealed	that	92%	
of the leucocytes were polymorphonuclear leukocytes. This was 
the fourth episode of peritonitis in fourteen years. The last peri-
tonitis attack was approximately one year ago and the pathogen 
was Staphylococcus epidermidis that was treated with cefazolin 
1	gr/d	iv	bd	for	14	days.	Laboratory	data	at	last	admission	were	
21 300 leucocytes/mm3, hematocrit 36%, platelet count 435 000/
mm3,	and	CRP	36.8	(0-0.8)	mg/dL.	Peritoneal	effluent	samples	
were	obtained	for	bacterial	culture	and	empiric	therapy	with	iv.	
ceftazidime/vancomycin was commenced. On the third day of the 
treatment, there was minimal clinical improvement and a signif-
icant decrease in the leukocyte count in the peritoneal effluent. 
The cultures taken on the first day of admission were negative. 
The	 bacterial	 cultures	 of	 peritoneal	 fluid	 were	 repeated	 with	
the	samples	that	were	obtained	after	centrifugation	of	the	50	cc	
effluent.	Acid-resistant	staining	and	fungal/tuberculosis	cultures	
were	also	performed.	No	acid-resistant	bacilli	were	found	with	
the	Ehrlich-Ziehlsen	stain.	Upright	X-ray	and	abdominal	ultra-
sonography	was	normal.	CRP	was	18	mg/dL,	peritoneal	effluent	
was still cloudy and leukocyte count was 1590 leukocytes/mm3 
on the sixth day. All cultures were negative at that time. The 
PD catheter was removed and renal replacement therapy was 
switched	 to	 hemodialysis	 on	 the	 seventh	 day.	 The	 microbial	
evaluation of the PD catheter was negative. Centrifuged perito-
neal fluid culture was repeated with various specimens; three of 
SDA,	conventional	blood	cultures	and	automated	blood	culture	
systems (BD-BACTEC Peds PlusTM,	 Aerobic/F	 Medium,	
Ireland). Black patched areas were detected in two of three auto-
mated	 blood	 culture	 systems	 (the	 remaining	 one	was	 positive	
after	96	hours	incubation)	after	72	hours	incubation	on	the	ninth	
day	of	 treatment	while	 all	 of	 conventional	 blood	 cultures	 and	
SDA were negative. Direct microscopy revealed A. niger with 
typical	angular	dichotomously	branching	 (with	degrees	of	45)	
narrow septated hyaline hyphae (3 to 6 microns wide) (Figure 1) 
(5,6).	The	SDA	plates	(Merck,	Darmstadt,	Germany)	was	inocu-
lated	with	the	sample	obtained	from	the	positive	blood	culture	
vial	 for	 confirmation	 (Merck,	 Darmstadt,	 Germany).	 At	 the	
end	of	three	days	A.	niger	colonies	were	observed	all	over	the	
plate	surface	(Figure	2).	The	microbiology	laboratory	reported	
colonization	by	A.	niger.	The	galactomannan	(GM)	antigen	test	
(Platelia Aspergillus EIA; Bio-Rad, France) was also positive in 
the	blood	and	peritoneal	fluid.	These	culture,	microscopy,	GM	
levels and clinical findings led to the diagnosis of A. niger peri-
tonitis.	Thorax	and	abdomen	tomography	was	performed	to	rule	
out the invasion of other organs and was normal. Amphotericin 
B	was	added	to	the	current	antibiotic	regimen	while	antibacterial	
drugs	were	stopped	at	the	end	of	two	weeks.	GM	test	levels	were	
studied	weekly	and	decreased	to	the	cut	off	level	(GI<0.8)	after	
two months. Amphotericin B was administered for ten weeks. 
The patient was well at the end of the treatment. Hemodialysis 
was continued as the renal replacement therapy. 
Figure 1: Appearance of the sample obtained from the automated blood 
culture system (BD-BACTEC plus, Aerobic/F culture vials, Ireland) on 
direct microscopy.
Figure 2: Appearance of standard plate culture after two days of 
inoculation with the same sample. 
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Automated	 blood	 culture	 systems	 such	 as	 BD-BACTEC	
plus	 and	 Aerobic/F	 culture	 vials	 contain	 large	 amounts	 of	
soybean-casein	digest	broth	media	and	have	resins	for	antibiotic	
neutralization.	 They	 therefore	 require	 little	 sample	 (≤3	mL	 of	
blood)	 compared	 with	 standard	 tests	 (14).	 One	 study	 showed	
that	 the	 blood	 culture	 bottles	 that	 include	 more	 resin	 have	
significantly higher rates of positivity than routine cultures (15). 
These	data	prompted	us	to	use	enriched	blood	culture	materials	
although this matter is not clear for A. niger peritonitis. Further 
investigations are needed on whether BD-BACTEC plus culture 
vials	 are	 superior	 to	 other	 blood	 culture	materials	 in	A.	 niger	
cases.
COnCluSıOn
In our opinion, this case is important to demonstrate 
that	 enriched	 culture	 materials	 designed	 for	 detecting	 blood	
pathogens can provide an advantage for determining the cause of 
peritonitis	in	peritoneal	fluid.	Clinicians	should	remember	this	
clue when managing peritonitis, especially in cases refractory to 
empiric	antibiotic	therapy.	
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dıSCuSSıOn
Immediate	using	of	empiric	antibiotic	therapy	is	important	in	
PD-related	peritonitis	but	detection	of	the	responsible	pathogen	
is	the	most	important	factor	for	appropriate	antimicrobial	therapy	
and	a	good	outcome.	Although	various	cultures	are	available	for	
this	purpose,	they	can	be	insufficient	in	some	conditions	such	as	
A.niger peritonitis in a PD patient. 
The centrifugation of peritoneal fluid may increase the 
possibility	 of	 growing	 the	 infective	 agent	 (95%	 positivity	
while 80% in the standard manner) in case of peritonitis in 
PD patients (7). The culture type is also important for growing 
the microorganism. In the present case, fungal colonies were 
observed	in	two	of	three	automated	blood	culture	system	vials	
(BD-BACTEC Peds PlusTM,	 Aerobic/F	 Medium,	 Ireland)	 as	
black	patched	areas	at	the	end	of	72	hours	incubation	whereas	
the	 SDA	 plates	 and	 conventional	 blood	 cultures	 were	 all	
negative	at	that	time.	A	positive	culture	is	not	enough	by	itself	
for a definitive diagnosis of aspergillosis. Demonstration of 
hyphal elements in affected tissues is essential (8). However, 
this	invasive	application	cannot	be	performed	in	all	patients	like	
ours. Making the diagnosis is usually difficult in this condition. It 
requires	both	positive	microbiological	cultures	from	sterile	body	
sites	and	positive	serological	tests	such	as	specific	antibodies	and	
antigens (8,9). As molecular tests and advanced culture (Czapek 
yeast	extract	agar)	were	unavailable	for	definitive	identification,	
the diagnosis in our case was made with the culture, microscopic 
evaluation,	GM	levels	and	clinical	findings.	
There	are	some	difficulties	because	of	the	high	contamination	
risk	 of	 culture	 specimens	 in	 microbiology	 laboratories.	 In	
addition,	 the	 lower	 sensitivity	 of	 serological	 tests	 (GM,	 beta-
D-glucan,	 antibodies,	 etc.)	 is	 well	 known	 (3,8).	 GM	 is	 a	
component of the Aspergillus spp. cell wall and this antigen 
can	 be	 detected	 in	 infected	 sites	 in	 the	 body.	 The	 double-
sandwich	 enzyme	 immunoassay	 has	 therefore	 been	 used	 in	
the	 last	 decade	 and	 the	 cut-off	 GM	 index	 has	 determined	 as	
0.8 for significant sensitivity and specificity (9). However, 
it	can	be	false	positive	in	patients	 that	were	treated	with	beta-
lactams,	 especially	 piperacillin-tazobactam,	 and	 in	 patients	
infected with filamentous fungi (Fusarium spp. and Histoplasma 
capsulatum)	(10-12).	In	our	case	we	obtained	all	cultures	from	
the	peritoneal	 fluid	under	 sterile	 conditions	 and	GM	 levels	 in	
both	 peritoneal	 fluid	 and	 blood	 continued	 to	 be	 high	 for	 six	
weeks	after	stopping	the	antibacterial	treatment.	Beta-D-glucan	
is	 a	 structural	 cell	 membrane	 polysaccharide	 in	 most	 fungal	
pathogens except Mucor and Cryptococcus species (9). The 
detection	of	this	antigen	can	be	effective	in	determining	invasive	
fungal infections with a sensitivity of 90%, specificity of 100% 
and	negative	predictive	value	of	97%	if	20	pg/mL	is	accepted	
as	the	plasma	cut-off	value	(13).	We	were	not	able	to	use	this	
antigen	because	the	beta-D-glucan	test	was	not	available	in	our	
laboratory.	
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